Introduction
Since 90Sr is a 13-emitter which has a relatively long half-life (28y) and high energy 13-rays (Emax=0.544, 2.27 MeV), it has a bright prospect of the utilization as a radiation source for radiation process by making use of the characteristics of source. The utilization method can be classified into two systems: the internal source system for the chemical reaction in the liquid phase and the external source system for the surface treatment in the solid phase. In several foreign countries, the development of the irradiation facility of two systems has been made actively. Examples of the internal source system are the addition reaction facilityl' using a tubular source (telomerization of methanol with ethylene) and the chlorination reaction facilityl' using many microsphere sources (toluene chlorination). On the other hand, an example of the external source system is the graft reaction facility3' using a plate source (grafting on polypropylene).
However, Japan is slow in the development of these two systems.
Thus, as a part of the development for the wide utilization of fission products, we studied the characteristics of 90Sr as a radiation source for the radiation chemical reaction (the surface treatment of solid body). Three plate sources of 222 GBq (6 Ci) were obtained from the Radiochemical Centre Ltd, and the irradiation facility was designed and built.
In order to investigate the irradiation characteristics of one of the three sources, the measurement of dose was carried out with the blue cellophane (BC) dosimeter and the thermoluminescence (TL) dosimeter.
The relationship between dose rate and distance from the source, the spatial dose distribution, the depth dose distribution, and the effect of base materials of irradiated object on dose rate were examined.
In addition, the dose rate from an infinite plate source was estimated and the feasibility of a radiation source for the surface treatment of solid body was discussed. •¬(1)
•¬ (2) where DA, DT are the absorbed dose of acrylic •¬(3)
•¬ (4) where mSw/mSBC (=1.075) is the ratio of the average mass stopping power of water to blue cellophane, and mSw/mSTL (=1.237) the ratio of the average mass stopping power of water to LiF-teflon. The dose rate distribution along the axis (z) of source is shown in Fig. 2 . Since the measurement must be carried out over a wide range of dose rate 10104 Gy (103106 rad)/h, the BC dosimeter was set at five points at the distance of 0•`5 cm from the source and the TL dosimeter was set at seven points at the distance of 2.550 cm from the source.
The calculated values in the figure were obtained by integrating numerically Loevinger's empirical formula9) (5) for the beta point source, and by correcting for backscatter (graphite) fl, self-absorption f2 and absorption due to coating materials (Ag, stainless steel) f3:
•¬(5) Fig. 2 Relationship between dose rate and distance from source.
(1 Gy=100 rad) where 1(z) is the dose rate at the distance of z cm in air from the source (rad/h), p the mass density of air (=0.001293 g/cm3), and Eav the average beta energy (MeV). The variable v is called the apparent absorption coefficient (cm2/g) and is given by the formula (6) (in air) :
•¬ (6) the other hand, at a distance away from the source (z=5 cm), the distortion of isodose curve reduced and spacings of curve were nearly equal regardless of the distance from the source center.
The curve was nearly a circle.
Depth dose distribution
The depth dose distribution at the distance of 2.5 cm from the source is shown in Fig. 5 . counting method (over Z=40).
This cause is considered as the difference in the measurement for the backscatter factor, and further the energy dependence of the BC dosimeter for the 19-rays scattered by the base material.
3.5 Estimation of dose rate from infinite plate source The industrial utilization of the 90Sr source makes it necessary to investigate the dose rate from the plate source of wider active area and higher surface concentration.
Therefore, the dose rate h(z) from an infinite plate source was evaluated from the formula (8):
•¬ (8) where a is the surface concentration (Ci/cm2). 
